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I BAB  
NAULUHADNEP  
id naka ini I baB adaP  nasumur ,halasam gnakaleb ratal ianegnem sahab
 akitametsis nad naitilenep taafnam ,naujut ,halasam nasatab ,halasam  .nasilunep
id naka aynpakgneleS buS adap naksalej - 1.1 baB - .6.1  
1.1 rataL   gnakaleB  
 aynnakumetid halada iserger sisilana malad lucnum gnires gnay halasaM
 uata aynmumu adap atad alop irad huaj adareb gnay atad kitit aparebeb uata utas
 iagabes tubesid asaib gnay reiltuo   .)nalicnep( reiltuO   anerak lubmit aynasaib
 adap nahalasek atad natupnignep ,  gnay kejbus ,lepmas nalibmagnep nahalasek
lasa araces nakajregnem -  naikimed gnamem nagnapal id atkaf nupuata nalasa
 .aynada  reiltuO itilet kadit akij aynhalasam kaynab gnamem ini ,  aynutas halas
 utiay reiltuo   tapad  aguj atres ,iserger retemarap isamitse lisah ihuragnepmem
atad nalamronek ismusa padahret naraggnalep naklubminem tapad  .  reiltuO  malad
aseb gnay naasis nakbabeynem tapad iserger sisilana  kutnebret gnay ledom irad r
 nad l idajnem atad namagarek atad nakbabeynem aggnihes raseb hibe   kadit
 negomoh .)3002 ,nalA nad egroeG(  
 kefe nagned natiakreb gnay naitileneP reiltuo   atad nahalognep malad
 ,iruR ;2002 ,inreH( helo nakukalid halet gnay naitilenep adap itrepes kitsitats
 ,itsuG( helo nakukalid gnay naitilenep ayntujnaleS .)2002 ,namhkarudbA ;2002
2  tubesret naitilenep audeK .)410  huragnep gnatnet sahabmem  reiltuo  padahret
 .iserger retemarap isamitse  reiltuO  nagned aynlah amas iserger ledom adap
deifissalcnu   ledom adap atad stes hguor  .  malaD ledom  stes hguor   gnay halitsi ada
 nagned lanekid deifissalcnu   .)isanimile atad( atad deifissalcnU   nakapurem atad
 adap napahat utaus ledom   stes hguor  atad nakgnalihgnem arac nagned  nupuata
 lebairav nakgnalihgnem  ikilimem gnay eulav gnisim  ikilimem gnay atad anerak ,
eulav gnisim   .nasutupek nalibmagnep tala iagabes nakanugid asib kadit  nupadA
 aratna naamasek reiltuo   nad deifissalcnu   atad  gnay atad nakgnalihgnem utiay
b gnay huragnep ikilimem kadit paggnaid .naitilenep utaus padahret rase  
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 ledoM stes hguor   kutnu gninim atad adap urabret ledom nakapurem
naruta naktapadnem - )2002 ,kalwaP( lebat utas irad tapet nad takgnis gnay naruta  .
 ini ledoM kaynab halet aguj   ,gnadib iagabreb malad itilenep aparebeb nakanugid
 ,)4102( itawamlI helo nakukalid halet nakididnep gnadib malad naitilenep itrepes
 imonoke gnadib malad tiakret naitileneP .)6102( anajarP nad )5102( artuphayS
 helo nakukalid halet tayidreH  ,)7102( okom  naitilenep nakgnadeS .)7102( siramaJ
 ledom tiakret tes hguor s  ,.kkd heT helo nakukalid halet natahesek gnadib malad
 ledoM .)a8102(.kkd idnefE nad )7102(  stes hguor  nahibelek aparebeb ikilimem
 ,)2002 ,kalwaP( nial gnay nagned nakgnidnabid  amtirogla nakaideynem :utiay
 nakumenem ,atad malad iynubmesret gnay alop nakumenem kutnu neisife gnay
 kutnu hadum ,atad isnakifingis isaulavegnem ,atad nanupmih irad iskuder
 nakanugid tapad ,lisah irad hadum gnay isaterpretni nakrawanem ,itregnemid
d kutnu motpmis naklisahgnem atres ,fitatitnauk nupuam fitatilauk ata -  motpmis
.atad irad nasutupek   
 kutneb malad aidesret gnay motpmis uata tubirta aparebeb ada ,nial isisiD
 tagnas aguj iserger natakednep aggnihes ,aynruku tala ada anerak kiremun atad
naknikgnumem   lebairav padahret nakifingis gnay tubirta isagitsevnignem kutnu
 kutnu isnednet ada akam ,sata id isidnok helo isavitomiD .itiletid gnay
 nad iserger utiay ledom audek nakgnubaggnem  stes hguor .ini naitilenep malad  
 nagnubaggnep aparebeB stes hguor  erger nad itilenep helo nakukalid hadus is -
 gnay )b8102 ,a8102 ,.kkd idnefE ;8102 ,sireD nad idnefE( aynmulebes itilenep
atad padahret nakisakilpaid mumu araces -  radnats ikilimem hadus gnay kidem atad
 .)fitatilauk atad( isakifisalk  
 nakrasadreB id naiaru  sata aas kutnu  ini t  gnay naitilenep ada muleb
 aratna nagnubuh gnatnet sahabmem reiltuo   nad atad deifissalcnu uti anerak helO .  ,
 kiratret silunep  kutnu nagned naitilenep nakukalem   nakgnubaggnem reiltuo   nad
deifissalcnu   nupadA .atad luduj  utiay takgna silunep gnay  “  kefE  nagnubaggneP
reiltuO   nad deifissalcnU   naledomeP adap ataD hguoR - isergeR   :susaK idutS(
 agiT .”)kiremuN sabeB lebairaV  
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1.2 halasaM nasumuR  
 ,aynmulebes naitilenep helo isavitomiD  naitilenep irad halasam nasumur
:tukireb iagabes halada ini   anamiagaB  irad kefe  nagnubaggnep reiltuo   nad
deifissalcnu   naledomep nakanuggnem nagned atad hguor -  iserger ?. 
 
1.3 halasaM nasataB  
nasatab nakulrepid naitilenep taubmem malaD -  kadit raga nasatab
 aynranebes gnay naujut aggnihes ,nakanacnerid halet gnay irad gnapmiynem
.iapacid tapad  tilenep irad halasam nasatab nupadA tukireb iagabes halada ini nai : 
1.  naktikgnabid gnay atad halada ini naitilenep malad nakanugid gnay ataD
 atad isalumis kinket nagned isakifirevid hadus gnay iserger ledom iulalem
.naabocrep ilak 05 kaynabes utiay  
2.  nakanugid gnay ledoM  isalumis kinket kutnu aitilenep malad  halada ini n
einil iserger ledom ( sabeb lebairav agit nagned r elbairav tnednepedni ) 
kiremun atad epit nagned  iserger kisalk ismusa ihunemem hadus gnay . 
 
1.4  naujuT naitileneP  
 akam halasam nasatab nad ,halasam nasumur ,gnakaleb ratal nakrasadreB
 halada ini naitilenep naujut u  kutn  irad kefe iuhategnem  nagnubaggnep reiltuo   nad
deifissalcnu   atad  naledomep nakanuggnem nagned hguor - iserger  .  
 
1.5 naitileneP taafnaM  
taafnam kutneb aud adA  : utiay ,ini naitilenep irad  
a. naumlieK igaB  
 ,ini naitilenep adaP d  nakidajid tapad nakparahi  rebmus utas halas iagabes
erefer nahab kutnu acabmep igab isamrofni  gnay kahip igab isn
nakhutubmem  nagnabmekrep igab isubirtnok nakirebmem tapad atreS .
 umlI .akitametaM gnadib id aynsusuhk igolonkeT nad nauhategneP  
b. siluneP igaB  
 :utiay silunep igab taafnaM  gnatnet nasawaw habmanem  irad kefe
 nagnubaggnep  reiltuo  nad deifissalcnu   ,atad  arac anamiagab iuhategnem
 I-4 
 
 nakanuggnem atad nakledomem hguor - pmam atres iserger  u
.nial gnay atad adap aynnakisakilpagnem  
 
 6.1  nasiluneP akitametsiS  
 halada ini rihkA saguT lasoporp nasilunep malad akitametsis nupadA
: tukireb iagabes  
I BAB   P NAULUHADNE  
B naksalejnem ini ba   ,halasam nasumur ,gnakaleb ratal gnatnet
 ,halasam nasatab  atres ,naitilenep taafnam ,naitilenep naujut
.nasilunep akitametsis  
II BAB  IROET NASADNAL  
B  naksalejnem ini ba lah -  iroet rasad iagabes nakidajid gnay lah
 iroet nad pesnoK .rihka sagut nasilunep nakgnabmegnem kutnu
 ,iserger pesnok ,itrepes naksalejid ulrep gnay naveler gnay  hguor
stes  ,  atad pesnok reiltuo   nad deifissalcnu   ,atad  atad pesnok  gniniart
 nad gnitset  atres  .isalumis edotem pesnok  
 III BAB  M NAITILENEP IGOLODOTE  
B  gnatnet naksalejnem ini ba  gnay rudesorp liated anamiagab
 irad ialum ,naitilenep naujut iapacnem kutnu silunep nakukalid
 isalumis kinket iulalem iserger ledom nagned atad naktikgnabmem
ledomem iapmas  nagned tubesret atad nak  edotem nakanuggnem
hguor - .iserger   
VI BAB  NASAHABMEP NAD LISAH  
 atad naktikgnabmem arac ianegnem gnatnet naksalejnem ini baB
 nagned tubesret atad nakledomem iapmas isalumis kinket iulalem
 edotem nakanuggnem hguor - .iserger  
V BAB  PUTUNEP  
 hurules irad itni naksalejnem gnay nalupmisek nakisireb ini baB
.naras atreseb nasahabmep   
  
 
II BAB  
IROET NASADNAL  
 ini II baB adap akam ,ini naitilenep sativitka nad naujut gnukudnem kutnU
 pesnok ,itrepes naksalejid ulrep gnay naveler gnay iroet nad pesnok aparebeb ada
 ,iserger stes hguor  ,  atad pesnok reiltuo   nad deifissalcnu   atad pesnok ,atad  gniniart
 nad gnitset   .isalumis edotem pesnok atres  naka aynpakgneleS  adap naksalejid
buS - 1.2 baB - 7.2 . 
2.1 reiniL isergeR pesnoK  
sitats malad kinket utas halas nakapurem reinil iserger sisilanA  gnay akit
 nagned nedneped lebairav aratna nagnubuh ledom kutnebmem kutnu nakanugid
 sinej aud nakadebid iserger sisilana malaD .nednepedni lebairav hibel uata utas
 nednepedni lebairav nad )takiret lebairav( nedneped lebairav utiay lebairav
.)sabeb lebairav(   utas nad nedneped lebairav utas iridret gnay reinil isergeR
anahredes reinil iserger tubesid nednepedni lebairav  ( serger sisylana elpmis nois )  ,
 lebairav aparebeb nad nedneped lebairav utas irad iridret gnay iserger nakgnades
inil iserger tubesid nednepedni adnagreb re  ( serger sisylana elpitlum nois  )
.)6002 ,itarajuG(  
 ialin isamitsegnem kutnu halada iserger sisilana malad naujut utas halaS
atar -  .iuhatekid gnay nednepedni lebairav ialin nakrasadreb nedneped lebairav atar
 apureb iserger sisilana irad lisaH gnisam kutnu retemarap -  lebairav gnisam
)TKM( licekret tardauk edotem nakanugid aynmumu adaP .nednepedni   uata
erauqS tsaeL yranidrO  )SLO(   edoteM .iserger neisifeok isamitsegnem kutnu
 isamitsegnem kutnu nakanugid gnay edotem utaus halada licekret tardauk
eok  .laudiser tardauk halmuj nakmuminimem arac nagned iserger retemarap neisif
 ihunepid surah gnay kisalk ismusa aparebeb nakulremem ini edotem naanuggneP
 ,satilamron utiay  ,satiraenilokitlum tapadret kadit dit  tapadret ka
tapadret kadit nad satisitsadeksoreteh  ismusa akiJ .isalerokotua -  kisalk ismusa
 helorepid gnay retemarap agudnep akam ihunepret licekret tardauk edotem malad
 tafisreb noitamitsE desaibnU reiniL tseB  ( EULB .)6002 ,itarajuG( )  
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1.1.2  B adnagreB reiniL isergeR ledoM mumU kutne  
 aud aratna raenil araces nagnubuh halada adnagreb reinil iserger ledoM
 sabeb kat habuep hibel uata ( )nXXX ,,, 21  sabeb habuep nagned  ( )Y  .  araceS
:)6002 ,itarajuG( tukireb iagabes naksilutid tapad tubesret nagnubuh sitametam  
,22110 iikkiii eXbXXY +++++= βββ       )1.2(  
 ,)1.2( naamasreP iraD iY  ek natamagnep kutnu takiret habuep nakapurem -
( ) iki XXnii ,,,,,2,1 1=  ek natamagnep kutnu sabeb habuep nakapurem -
0, βi   nakapurem epols   nad kββ ,,1  nakapurem tpecretni   nakgnades ,ledom ie  
ek natamagnep kutnu laudiser nakapurem - i   lamron isubirtsidreb nakismusaid
atar nagned sabeb gnilas gnay -  isnairav nad )lon( 0 atar .2σ  
 iserger naamasreP  reinil nagned adnagreb  k   ikilimem sabeb lebairav
retemarap  0β  iserger neisifeok nad atnatsnok iagabes  kββββ ,,,, 321
M ialin nakutnene  kβββββ ,,,,, 3210   nakanuggnem launam araces iracid tapad
 uata licekret tardauk edotem pisnirp  erauqs tsael yranidro  nagned utiay )SLO(
ialin nakmuminimem  )3002 ,gniribmeS( : 
( )2221102 ∑∑ −−−−−== ikkiiii XXXYJ ββββε      2.2( ) 
hakgnaL - ialin naktapadnem kutnu hakgnal  ,,,,, 3210 ββββ nad  kβ   :halada  
1. isgnuf nakutneneM - halmuj irad laisrap amatrep nanurut isgnuf  J   padahret
gnisam - ialin gnisam  ,,,,, 3210 ββββ  nad  kβ   ,lon nagned nakamasid ulal
amatrep nanuruT  helorepid aggnihes  rad  i J  padahret  0β  :idajnem  
( ) 02 22110
0
=−−−−−−=
∂
∂ ∑ ikkiii XXXYJ βββββ  
rad amatrep nanuruT  i J  padahret  1β  :idajnem  
( ) ( ) 02 122110
1
=−−−−−−=
∂
∂ ∑ iikkiii XXXXYJ βββββ  
rad amatrep nanuruT  i J  padahret  2β  :idajnem  
( ) ( ) 02 222110
2
=−−−−−−=
∂
∂ ∑ iikkiii XXXXYJ βββββ  
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irad amatrep nanuruT  J  padahret  3β  :idajnem  
( ) ( ) 02 322110
3
=−−−−−−=
∂
∂ ∑ iikkiii XXXXYJ βββββ  
 irad amatrep nanuruT J  padahret  kβ  :idajnem  
( ) ( ) 02 22110 =−−−−−−=∂
∂ ∑ ikikkiii
k
XXXXY
J
ββββ
β
 
2.  neisifeok itnaggnem ulal tubesret laisrap nanurut lisah nakanahredeyneM
:helorepid ,aynnariskanep nagned iserger  
∑∑∑∑∑
∑∑∑∑∑
∑∑∑∑∑
∑∑∑∑∑
∑∑∑∑
++++=
++++=
++++=
++++=
++++=
2
22110
3322311303
2
2
22211202
1212
2
11101
22110
ikkikiikiikiki
ikikiiiiiii
ikikiiiiii
ikikiiiiii
ikkiii
XXXXXXXY
XXXXXXXXY
XXXXXXXY
XXXXXXXY
XXXnY
ββββ
ββββ
ββββ
ββββ
ββββ
 
 
 
3.  haburid tapad tubesret naamasrep ,nagnutihrep hadumrepmem kutnU
kirtam kutneb maladek s aggnihes ,  :idajnem aynkutneb  
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:nagneD  
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2( kirtam naamasrep aggniheS 3.  :idajnem kutnebid tapad )  
JBA =                2( 4. ) 
 
4. eneM n kirtam nakut  B  nakutnenem nagned utiay  1−A   kutnu uluhad hibelret
epmem 2( naamasrep adap akam ,hadumr 4. amas saur audek ) -  amas
nagned nakilakid  1−A  :aggnihes  
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JAB
JABAA
1
11
−
−−
=
=
                     2( 5. ) 
5. kirtam haleteS  B   helorepid ialin akam  ,,,,, 3210 ββββ  nad  kβ   hadus
d tapad aggnihes iuhatekid reinil iserger ledom haubes taubi  .adnagreb  
 
2.1.2 ismusA - adnagreB reiniL isergeR ledoM ismusa  
ismusa )3002( itarajuG turuneM -  reinil iserger ledom adap ismusa
 adnagreb :tukireb iagabes halada  
a. .retemarap malad reinil halada ayniserger ledoM  
b. atar ialiN -  irad atar  rorre .lon halada  
c.  irad isnairaV  rorre .)kitsadeksomoh( natsnok halada  
d. tua idajret kadiT  adap isaleroko rorre . 
e. .sabeb lebairav adap satireinilokitlum idajret kadiT  
f.  rorrE .lamron isubirtsidreb  
ismusa halada tukireB -  adap ismusa  surah gnay adnagreb reinil iserger
:ledom taubmem mulebes ihunepret  
 
A. ijU  satilamroN  
iju haubes halada satilamron ijU   kutnu naujut nagned nakukalid gnay
 isubirtsidreb lebairav uata atad kopmolek haubes adap atad narabes ialinem
 halet gnay atad nakutnenem kutnu anugreb satilamron ijU .kadit uata lamron
.lamron isalupop irad libmaid uata lamron isubirtsidreb naklupmukid  U(  ,amat
9002 .)  
 gnilap gnay irad ,edotem aparebeb nagned nakukalid tapad satilamron ijU
 nad naluggnuek ikilimem edotem paiteS .higgnac gnay iapmas anahredes
gnisam nahamelek - aparebeB .gnisam   kutnu nakukalid tapad gnay edotem
d nalamronek naaskiremep nakukalem  narabeynep tahilem nagned utiay aynaratnai
 kifarg adap lanogaid rebmus adap atad P lamron - p P noisserger fo tol  
 laudiser dezidradnats  iju nagned uata vorogomlok elpmas eno -s vonrim . 
U  atik akitek isgnufreb ini atad satilamron ij  /nakairetirkgnem
tnaS( isneukerf isubirtsid adap atad nakirogetakgnem oso )1002 ,  .   aynpakgneleS
.1.2 lebaT adap nakijasid  
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.2 lebaT   1 ataD nakopmolegneP  )1002 ,osotnaS( irogetaK 3 nad 2  
isakifisalK  lamroN isubirtsidreB ataD  
 kadiT ataD
 isubirtsidreB
lamroN  
airetirK 2  iggniT   ataD ≥  naeM    ataD ≥  naideM   
hadneR   ataD <  naeM   ataD <  naideM  
airetirK 3  iggniT   ataD >   naeM DS +   ataD 3Q>  
gnadeS  naeM  −   DS ≤   ataD ≤  naeM  +  DS  ≤1Q   ataD 3Q≤  
hadneR   ataD <  naeM - DS   ataD 1Q<  
 
 1.2 lebaT nakrasadreB  nakrasadreb nakukalid asib atad isakifisalk
nek 3 nad 2 sata igabret airetirK .nalamro  2 kutnu lamron isubirtsidreb atad akiJ .
 natakednep nakanuggnem airetirk ,naem   kadit gnay atad kutnu nakgnades
tujnaleS .naidem natakednep nakanuggnem lamron isubirtsidreb  isakifisalk ayn
 natakednep nakanuggnem lamron isubirtsid ikilimem gnay airetirk 3 kutnu  naem
( isaived radnats nad DS  lamron isubirtsidreb kadit gnay atad kutnu nakgnades ,)
litrauk natakednep nakanuggnem  ( ) .,, 321 QQQ  lisah nakirogetakgnem kutnU
nad 4 idajnem narukugnep  halada nakanugid asib gnay namodep ,irogetak 5  
.2 lebaT   2 K 4 ataD nakopmolegneP ooC( irogeta  nad )6002 ,reldnihcS nad rep
K 5 )2102 ,rawzA( irogeta     
isakifisalK  lavretnI saleK  
airetirK 4  hadneR   ataD 1Q<  
gnadeS  <1Q   ataD 2Q<  
iggniT  <2Q   ataD 3Q<  
iggniT tagnaS   ataD 3Q>  
airetirK 5  hadneR tagnaS   ataD ≤   M −  DS5,1  
hadneR   M −   DS5,1 <   ataD ≤   M −  DS5,0  
gnadeS   M −  0  DS5, <   ataD ≤   M +  DS5,0  
iggniT   M +   DS5,0 <   ataD ≤   M +  DS5,1  
iggniT tagnaS   M +   DS5,1 <  ataD  
 
 .airetirk 5 nad 4 sata igabret atad isakifisalk 2.2 lebaT nakrasadreB
 litrauk natakednep nakanuggnem airetirk 4 kutnu isakifisalK   naD
 natakednep nakanuggnem airetirk 5 kutnu isakifisalk naem   isaived radnats nad
.)DS(  
( ) .,, 321 QQQ
 II -6 
 
B. satiraenilokitluM ijU  
 ijU enilokitluM  lebairav aratna reinil nagnubuh aynidajret halada satira
 ledom utaus malad sabeb  .)3002 ,itarajuG( adnagreb reinil iserger  ijU
 satiraenilokitlum aynkadit uata ada isketednem kutnu naujutreb satiraenilokitlum
em nagned iuhatekid tapad iserger ledom malad id  tahil rotcaF noitalfnI ecnairaV  
( FIV  nad ) ecnarelot   ialin akij anam gnay FIV   nad 01 irad licek hibel ecnarelot  
.satiraenilokitlum sabeb iserger ledom akam ,01,0 irad raseb hibel  
 
C. satisitsadeksoreteH ijU  
 kadit iserger ledom rorre irad isnairav halada satisitsadeksoreteh ijU
 adebreb nial gnay rorre nagned utas gnay rorre ratna isnairav uata natsnok
 .)7002 ,onojradiW(  adA .iserger sisilana lisah isaruka ignarugnem tapad ini alajeG
atisitsadeksoreteh aynkadit  kifarg tahilem nagned iuhatekid tapad s S tolprettac  
kitit akij halada aynnasutupek nalibmagnep rasaD .SSPS tuptuo adap -  adap kitit
 akam )tipmeynem uata rabelem ,gnabmolegreb( utnetret alop kutnebmem kifarg
tisitsadeksoreteh idajret halet nakisakidniid tapad kitit akij nakgnades ,sa -  adap kitit
kitit atres alop kutnebmem kadit kifarg -  sata id rabeynem kitit  akgna hawabid nad
 ubmus adap 0 Y  kisakidniid tapad akam .satisitsadeksoreteh idajret kadit na  
 
D. isalerokotuA ijU  
t halada isalerokotuA ijU  rorre lebairav utas aratna isalerok aynidajre
 atad adap idajret ilakgnires isalerokotuA .nial gnay rorre lebairav nagned  emit
seires   atad adap idajret aguj tapad nad noitces ssorc   .)7002 ,onojradiW(  ijU
 malad hakapa ijugnem kutnu naujutreb isalerokotua  ada reinil iserger ledom
asek aratna isalerok  edoirep adap uggnaggnep nahal t  lasek nagned  naha
 edoirep adap uggnaggnep 1−t   anerak lucnum isalerokotuA .)aynmulebes(
as natiakreb utkaw gnajnapes naturureb gnay isavresbo  ledoM .aynnial amas ut
 nalibmagnep rasaD .isalerokotua irad sabeb gnay iserger halada kiab gnay iserger
nibruD( WD nakgnidnabmem arac nagned halada aynnasutupek -  lisah )nostaW
.lebat WD nagned  
a)  akiJ ldd <   kalot akam 0H  
b)  akiJ uddld <<  nalupmisek tapad kadit akam  
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c) akiJ  uddud −<< 4  isalerokotua ada kadit akam  
d) kiJ  a lddud −<<− 44  isalerokotua ada kadit akam  
e) kiJ  a ldd −> 4   kalot akam 0H  
 
2.1.3  retemaraP naijugneP adnagreB reiniL isergeR  
 aynkadit uata ada iuhategnem kutnu naujutreb ini retemarap naijugneP
 katneres araces kiab ,sabeb kadit lebairav padahret sabeb lebairav huragnep
.laisrap araces nupuam  
A.  naijugneP ijU( katnereS araceS retemaraP -F) 
ijU -F  iuhategnem kutnu nakukalid ini lebairav hakapa iuhategnem kutnu -
 lebairav padahret natlumis araces huragnepreb nakanugid gnay sabeb  lebairav
takiret  . isnairav sisilana natakednep nagned nakukalid tapad naijugnep sesorP  
)9002 ,onoyiguS( . 
0: 3210 ===== kH ββββ  
:1H   utas ada laminiM pkk ,,3,2,1,0,0 =≠β  
s sumuR snairav sisilana nagned iju kitsitat  :tukireb iagabes halada  
SKR
RKR
F tih =          6.2( ) 
 ,)2.2( naamasreP iraD RKR  a atar halad -  nad ,iserger tardauk atar SKR
atar halada - tardauk atar  asis  .)isnairaV sisilanA lebaT irad helorepid tapad(  
 kinkeT nasutupek nalibmagneP  :tukireb iagabes halada ini iju adap  
0H  akij amiretid  ,lebatgnutih FF <   lebairav aumes huragnep tapadret kadit aynitra
 sabeb lebairav padahret  takiret  amasreb araces -  .amas  
0H   akij kalotid ,lebatgnutih FF >   lebairav aumes huragnep tapadret aynitra  sabeb
lebairav padahret   takiret amasreb araces - .amas  
 
B. aP naijugneP ijU( laisraP araceS retemar - t ) 
ijU nialeS - F   nakukalid aguj ulrep ijU - t  gnay   kutnu nakanugid
gnisam hakapa iuhategnem - lebairav gnisam  sabeb  iridnes araces -  iridnes
padahret nakifingis araces huragnep iaynupmem   lebairav takiret  atak nagneD .
gnisam hakapa iuhategnem kutnu ,nial - gnisam   lebairav sabeb   naksalejnem tapad
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lebairav adap idajret gnay nahaburep  ijU .atayn araces takiret  t   kutnu nakanugid
 takgnit anam id ,kadit uata itkubret sisetopih hakapa nasutupek taubmem
utiay nakanugid gnay nakifingis  %5  kaca habuep ialin nupadA  T   gnay
 narabes iaynupmem t   nagned 1−= nv  halada sabeb tajared   tukireb iagabes
)9002 ,onoyiguS( : 
    
ns
x
t
2
µ−
=                    7.2( ) 
D anami  x  nad  2s  gnisam -  hotnoc utaus magar nad hagnet ialin halada gnisam
 narukureb kaca n   hagnet ialin nagned lamron isalupop utaus irad libmaid gnay µ  
 magar nad .2σ   neisifeok agrah alibapA t   akam ,naruku iagabes nakanugid gnay
grah nagned nagned nakgnidnabid surah tubesret neisifeok agrah  a t   kutnu lebat
nakifingis takgnit   nagned nakpatetid halet gnay fd  .iauses gnay  
:nasutupek nalibmagneP    
0H  akij amiretid  lebatgnutihlebat ttt <<−   kadit sabeb lebairav utaus aynitra
 .lortnognep iagabes aynnial sabeb lebairav nagned takiret lebairav ihuragnepmem  
0H   akij kalotid gnutiht  gnales raulid adareb  ( ),, lebatlebat tt−  lebairav utaus aynitra  
 iagabes aynnial sabeb lebairav nagned takiret lebairav ihuragnepmem sabeb
.lortnognep  
 
2.2  pesnoK steS hguoR  
ekrepid ini pesnoK  nuhat adap kalwaP walsizdZ helo ilak amatrep naklan
2891  atad sisilanagnem kutnu -  atad kutneb malad atres naitsapkaditek hunep gnay  
,kalwaP( nanupmih iroet natakednep nakanuggnem nagned airetirk uata irogetak  
.)2891   nakutnebmep kutnu nakanugid tubesret sisilana lisah ayntujnaleS  elur
malad  opmok aparebeb adA .)KPS( nasutupek libmagnep metsis  gnay gnitnep nen
ada   ;itrepes ,ini pesnok adap smetsys noitamrofni  , tes ,noitaler ytilibinrecsidni  
gniretsulc hguor ,snoitamixorppa ayniagabes nad , metsys noitamrofni haubeS .  
( )qq fVUS ,,,Ω=  ( irad iridret 8991 ,.kkd ikswokloP  ; 002 ,seroT nad onissiR 9 :)  
:U  ;gnosok kadit nad lasrevinu nanupmih haubes nakapurem  
:Ω  tubirta nanupmih nakapurem  ;gnosok kadit nad  
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,DC ∪=Ω   anamid C  tubirta nanupmih nakapurem - taraysreb tubirta  (  lanoitidnoc
setubirtta  nad ) D  nasutupek tubirta nanupmih nakapurem  ( etubirtta noisiced  nad )
;aggnihreb nanupmih nakapurem nanupmih audek  paites kutnu  ,Ω∈q  qV   lanekid
 niamod iagabes :; qfq  etsys noitamrofni haubes  m .: qq VUf →  
 ,sesorp ,susak ,apureb asib tubirta nanupmih adap nemele uata kejbO
 ,motpmis ,apureb asib tubirta nakgnadeS .bsd ,naahasurep ,awsisaham ,neisap
 irad kitsiretarak ,lebairav ,rotkaf .bsd ,rutif ,isamrofni haubes   
 sisilana naujuT  stes hguor  naktapadnem kutnu halada  elur  isakifisalk gnay
tes  .atad nalupmugnep nakukalid hale  eluR  haletes nakisakifisalkid hadus inisid
 naktapadnem tcuder  ,ulf tikaynep atirednem gnay neisap ,hotnoc iagabeS .
 tinu iagabes paggnaid tapad nad tahilret kat ipatet amas gnay alajeg ikilimem
 .)pesnok( rasad tes tubesid ini sidem nauhategneP .sidem nauhategnep tikaynep  
 stes hguoR  gnay utiay ,naarikrep nakanuggnem ayniroet nakutnenem
naatoggnaek isgnuf helo nakutnetid  .  stes hguoR  ayniroet nakutnenem aguj asib
 pesnok halnakub naatoggnaek isgnuf aneraK .naarikrep nakanuggnem apnat
 lah malad gnay natakednep malad fitimirp  .arates kadit isinefed audek ini  isgnuF
kitit naatemep nakapurem naatoggnaek -  irad tapadid gnay kitit  nanupmih  yzzuf
 utas halaS .1 nagned iapmas 0 aratna lavretni ikilimem gnay naatoggnaek maladek
.isgnuf natakednep nagned halada naatoggnaek ialin naktapadnem kutnu arac  
 malad id napahat ,awhab )6102( onotraH nad amatraH turuneM
 amtirogla naanuggnep s hguor te s  :tukireb iagabes ini  
a.  noitceles ataD  .)nakanugid naka gnay atad nahilimep(  
b.  nakutnebmeP s noisiced  metsy  tubirta nad isidnok tubirta nakisireb gnay
 .nasutupek  
c.  nakutnebmeP c ecnelaviuqe ssal  gnay atad nakgnalihgnem nagned utiay ,
 .gnalureb  
d.  nakutnebmeP m xirtam ytilibinrecsid D oludo  nakisireb gnay skirtam utiay ,
 .nasutupek tubirta nad isidnok tubirta adebreb gnay atad ratna nagnidnabrep  
e.  naklisahgneM  tcuder  .naeloob rabajla nakanuggnem nagned  
f.  naklisahgneM  elur .)nauhategnep(  
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irad ajrek nakkujnunem kutnU   amtirogla stes hguor   nakakumekid gnay
 utiay hotnoc haubes libmagnem silunep akam ,sataid onotraH nad amatraH helo
( satilitref iskiderp edotem naitilenep adap 8102 ,.kkd idnefE ) 
a. irogetak atad idajnem kiremun atad habugneM  
 irad helorepid gnay laer ataD  atad kutneb malad ek habuid naitilenep lisah
:tukireb iagabes 3.2 lebaT adap naklipmatid liated araceS .irogetak  
.2 lebaT   3 K kutneB malad ek kiremuN ataD habugneM  irogeta  
nednopseR  Y  1X  2X  3X  4X  5X  
1A  kaynaB  kaynaB  iggniT  lamroN  gnadeS  ayI  
2A  tikideS  anahredeS  iggniT  auT  tapeC  ayI  
3A  anahredeS  anahredeS  hadneR  lamroN  amaL  ayI  
       
56A  anahredeS  kaynaB  iggniT  auT  tapeC  ayI  
 
b. V nakrasadreB ataD nakkopmolegneM  lebaira Y  
 utiay ayntujnales ,irogetak kutneb ek atad habugnem haleteS
 satilitref nakrasadreb atad nakkopmolegnem Y  lebairav nakturugnem nagned Y  
 iagabes 4.2 lebaT adap naklipmatid liated araceS .hadner ek iggnitret gnay irad
:tukireb  
4.2 lebaT   D nakkopmolegneM  ata Y  
nednopseR  Y  1X  2X  3X  4X  5X  
1A  kaynaB  kaynaB  iggniT  lamroN  gnadeS  ayI  
2A  kaynaB  kaynaB  iggniT  lamroN  gnadeS  ayI  
3A  kaynaB  kaynaB  gnadeS  aduM  amaL  kadiT  
       
56A  tikideS  anahredeS  gnadeS  lamroN  tapeC  kadiT  
 
( takiret lebairav awhab tahilid tapad sata id 4.2 lebat iraD Y  tururet hadus )
.hadneret gnay ek iggnitret gnay irad  
c. atad iskuderem uata isanimilegneM  
 nagned amas gnay atad isanimilegnem utiay ayntujnales hakgnaL
 lebairav adap nakotapreb Y  iagabes 5.2 lebaT adap naklipmatid liated araceS .
:tukireb  
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5.2 lebaT   D iskudeR lisaH ata  
nednopseR  Y  1X  2X  3X  4X  5X  
1A  kaynaB  kaynaB  iggniT  lamroN  gnadeS  ayI  
2A  kaynaB  kaynaB  iggniT  lamroN  gnadeS  ayI  
       
16A  anahredeS  anahredeS  hadneR  aduM  gnadeS  kadiT  
 
 9 tapadret nednopser 56 irad awhab naklupmisid tapad 5.2 lebat iraD
 eulav gnissim idajret ikilimid gnay atad anerak nakgnalihid gnay nednopser
.nasutupek nalibmagnep tala iagabes nakanugid asib kadit atad aggnihes  
d.  taubmeM elur  
 naklipmatid naka ini naigab adaP elur   gnay atad nakrasadreb taubid gnay
 libmagnem nagned ,isanimileid elur   nauca nakidajid kutnu nanimod gnilap gnay
:tukireb iagabes inkay  
akiJ :1 eluR  1X  ,”kaynaB“  2X  ,”iggniT“  3X  ,”lamroN“  4X  ,”gnadeS“  5X   ,”ayI“
kaynaB“ Y akam .”  
 lisaH elur   nakrasadreb aggnihes naktapadid gnay urab isamrofni halada sata id
 nakanuggnem malad hadumrepmem nad nauca nakidajid tapad sata id isamrofni
 edotem stes hguor . 
e.  taubmeM  stes hguor  nakanuggnem nagned elur  
 naktapadnem haleteS elur  m utiay ayntujnales hakgnal  taubme stes hguor  
 nakanuggnem nagned elur  iracid lawa irogetak atad anamid , stes hguor   ayn
 nakanuggnem elur   ini tukireB .aynmulebes hakgnal irad helorepid hadus gnay
 lisah stes hguor  :helorepid gnay  
6.2 lebaT    lisaH S hguoR ste  
opseR
nedn  
Y  1X  2X  3X  4X  5X  
stes hguoR  
1A  kaynaB  kaynaB  iggniT  lamroN  gnadeS  ayI  kaynaB  
2A  kaynaB  kaynaB  iggniT  lamroN  gnadeS  ayI  kaynaB  
        
56A  tikideS  anahredeS  gnadeS  lamroN  tapeC  kadiT  anahredeS  
 
 
 
 
 sata id 6.2 lebat iraD stes hguor   atad anam gnay ,nednopser 56 irad
 ,1A nednopser adap ”kaynaB“ utiay irogetak 2 ada aynah helorepid gnay irogetak
3A nednopser adap nahredes irogetak nad 2A - .56A  
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2.3  ataD pesnoK reiltuO  
reiltuO   gnay kinu kitsiretkarak ikilimem gnay atad uata susak halada
isavresbo irad huaj adebreb tagnas tahilret -  malad lucnum  nad aynnial isavresbo
 ,ilazohG( isanibmok uata laggnut lebairav haubes kutnu kiab mirtske ialin kutneb
turuneM .)14:1102  :1102 ,ilazohG(  atad aynlubmit babeynep tapme ada )14 uo t reil  
 aynada isakifisepsnem lagag )2( ,atad irtnegnem malad nahalasek )1(  gnissim
eulav   )3( ,retupmok margorp malad uo t reil   isalupop atoggna nakapurem nakub
 )4( ipatet ,lepmas iagabes libma atik gnay uo t reil   lasareb  atik gnay isalupop irad
 tubesret isalupop malad lebairav irad isubirtsid ipatet ,lepmas iagabes libma
 uti anerak helO .lamron araces isubirtsidreb kadit nad mirtske ialin ikilimem
 tapadret natamagnep atad utaus malad alibapa reiltuo  iracnem kutnu akam ,
los  edotem nakanuggnem naknanekrepid kadit aynisu etamitsE erauqS tsaeL   )SL(
 gnay ledom irad rorre awhab ismusa adap nakrasadid SL edotem anerak
.lamron isubirtsidreb surah naklisahid  
 nakapurem gnay rorrE reiltuo   raseb hibel huaj aynkaltum ialin gnay halada
ad  ukab nagnapmis ilak tapme uata agit katelret idaj asib nad aynnial rorre adapir
atar irad igal huaj hibel uata -  .aynrorre atar reiltuO   nalijnagek utaus nakapurem
 atad nakgnidnabid lakipit kadit ilakes amas gnay atad kitit utaus nakadnanem nad
eparD( aynnial .)8991 ,htimS nad r   nakakumekid halet gnay anamiagabeS
 nakisinifednem nosugreF awhab )7002( itrameoS reiltuo   utaus iagabes
 ttenraB .nial gnay natamagnep nalupmukes irad gnapmiynem gnay natamagnep
 nakisinifednem  reiltuo tukignem kadit gnay natamagnep halada  raseb naigabes i
.tasup irad huaj katelret nad alop  
 aynalakadA  reiltuo  helo nakirebid asib kadit gnay isamrofni nakirebmem
 anerak aynlasim ,aynnial kitit  reiltuo  kadit gnay naadaek isanibmok irad lubmit
esid ulrep nad gnitnep tagnas ajas nikgnum gnay asaib  .huaj hibel ikidil  reiltuO
 awhab iuhatekid gnay itrepeS .natamagnep utaus irad mirtske ialin nakapurem
 gnay nednepedni nad nedneped lebairav utaus tapadret iserger sisilana adap
 malad nakrabmagid tolprettacs  hara iagabes  x   nad ,y   uti anerak helo
 naadarebek nanikgnumek reiltuo   hara adap idajret asib x   uata y   asib nakhab nad
 hara adap idajret x   nad y  .sugilakes  
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 atad alibapA iltuo re   hara adap tapadret ,x   nakirebmem naka akam
 anerak SL edotem rotamitse adap raseb tagnas gnay huragnep  reiltuo  hara adap x
 ,uti anerak helO .)SL( laedi sirag nakkilabmem naka  reiltuo  hara adap x   tubesid
 kitit nagned egarevel  atad alibapa nakgnadeS .  reiltuo  hara adap katelret uti ,y
 laudiser ialin nakirebmem naka akam r   )fitisop uata fitagen( raseb tagnas gnay
ihes .SL sirag nakkujnunem kadit aggn  
gnem kutnU  atad aynkadit uata ada iuhate reiltuo   nagned iracid tapad
 uata nedneped nupuam nednepedni lebairav irad racnep margaid nakanuggnem
 ipatet naka ,aynhatnem atad irad lausiv naaskiremep nagned iracid aguj tapad
 hibel tapadret akitek susak utaus malad alibapa  ,nednepedni lebairav aud irad
 gnudnagnem gnay atad nakumetid tilus naka akam .reiltuo   arac ,uti anerak helO
 padahret isketednem reiltuo   gnay satab ialin nakutnenem nagned nakukalid tapad
 atad iagabes nakirogetakid naka reiltuo  srevnokgnem arac nagned utiay  atad ialin i
 roks malad ek dezidradnats   tubesid asaib gnay uata z- erocs   .)14:1102 ,ilazohG(
U  ialin nagned roks radnats akam )08 irad gnaruk( licek lepmas susak kutn ≥   5,2
 nakataynid reiltuo . 
A.  kapmaD eiltuO  r )nalicnep(  
 atad naadarebeK  atad sisilana sesorp malad uggnaggnem naka nalicnep
 ,isreger sisilana nagned aynnatiak malaD .lah kaynab malad iradnihid surah nad
lah nakbabeynem tapad nalicnep - tukireb lah  ( idulaP )9002 , : 
a. uata kutnebret gnay ledom irad raseb gnay laudiseR  [ ] 0≠eE . 
b. raseb hibel idajnem tubesret atad adap snairaV . 
c. rabel gnay gnatner ikilimem lavretni nariskaT . 
 
B.  isakifitnedI reiltuO  )nalicnep(   
 padahret aynhuragnep alib ipat ,licnepret aynkatel nikgnum atad utauS
 nikaM .aynadap raseb naitahrep irebmem ulrep kadit atik akam licek neisifeok
 lepmas naruku raseb n   atad utaus huragneP .atad kitit utaus huragnep licek nikam
nikgnum   alib kadit ipat ,ledom utaus nakanuggnem alib nalicnep nakapurem
.nakanugid gnay nial ledom  
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 nad isisop padahret tahilid surah nalicnep atad ,gnaur kitsitats malaD
kapa isaulaveid naka aggnihes aynnial gnay atad narabes  tubesret nalicnep atad ha
 ulrep ihid  nakutnenem kutnu edotem aparebeb tapadreT .kadit uata nakgnal
:utiay ,sisilana haubes malad nalicnep nasatab  
1. sifarG edoteM  
 nagned nakukalid tapad ,atad adap nalicnep tapadret hakapa tahilem kutnU
a tolpmem ek isavresbo nagned atad aratn - i  ( )ni ,,3,2,1=   rabmag itrepes
:tukireb  
 
 1.2 rabmaG rettacS -P tol  O nagned ataD irad ek isavresb - i  
 isavresbo inkay ,atad utas halas tapadret sata id hotnoc iraD  aynkatel gnay
nahurulesek atad alop irad huaj  id  nialeS .nalicnep nakapurem nakisakifitnedni
 iulalem rettacs - tolp   tapad akam iserger ledom naktapadid hadus akij ,sata id
 laudiser aratna tolpmem arac nagned nakukalid ( )e  iskiderp ialin nagned  ( ) .
 
yˆy  
 atad nalupmuk alop irad huaj katelret gnay atad aparebeb uata utas tapadret akiJ
 irad nahameleK .nalicnep aynada nakisakidnignem ini lah akam nahurulesek
 tagnas nalicnep nakapurem atad utaus awhab nasutupek halada ini edotem
 adap gnutnagreb tnemegduj  lenep  isasilausiv nakladnagnem aynah anerak ,iti
 malad namalagnepreb nad ilha gnay gnaroeses nakhutubid uti kutnu ,sifarg
 nahalasek nakmuminimem akgnar malaD .tubesret tolp nakisaterpretnignem
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nay sitsitats nagnutihrep iulalem nakukalid naisketednep akam ,sinket  naka g
.ayntujnales naigab adap naksalejid  
2. tolpxoB  
 nakanugrepmem nagned inkay mumu gnilap gnay nakapurem ini edoteM
 atad naturu haubes igabmem naka 3 nad ,2,1 litrauK .nauakgnaj nad litrauk ialin
 ,RQI( nauakgnaJ .naigab tapme idajnem egnaR elitrauqretnI d )  nakisinifedi
uata ,3 litrauk padahret 1 litrauk hisiles iagabes  .13 QQRQI −=  ataD -  nalicnep atad
 irad gnaruk gnay ialin utiay nakutnetid tapad RQI5,1  .3 litrauk padahret  
 
.2 rabmaG  2 M nalicneP isakifitnedI amekS uata RQI nakanuggne  B tolpxo  
 
C.  padahreT nakadniT  reiltuO )nalicnep(  
 ipat atad mumu alop iracnem aynah nakub nalicnep atad sisilana naujuT
 ataynret aliB .mumu alop itukignem kadit gnay ajas anam gnay atad iracnem aguj
 gnay akam ,nalicnep aynada nakkujnunem isakifitnedi lisah  nakukalid tapad
 kadit akij ,tubesret natamagnep atad nakgnalihgnem uata gnaubmem halada
 aguj nupanamiagab aneraK .naijugnep nakukalid haletes huragnep nakirebmem
 ignaluggnanem kutnU .sisilana sesorp uggnaggnem nalicnep atad naadarebek
 utiay ,atad nalicnep raulegnem nagned ek isavresbo gnaubmem uata nak - i   adap
 ilabmek naijugnep nakukalid naidumeK .nalicnep nakapurem agudid gnay atad
 tapadret kadit iapmas atad adap nalicnep aynkadit uata tapadret isketednem kutnu
et atad adap nalicnep igal .tubesr  
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2.4  pesnoK deifissalcnU  ataD  
deifissalcnU   edotem malad napahat utaus halada )isanimile atad( atad
stes hguor   gnay lebairav nakgnalihgnem nupuata atad nakgnalihgnem arac nagned
ret isakifisalk ikilimem kadit gnay atad uata tes atad malad netsisnok kadit  .utnet
raneb gnay atad halhelorepid aggniheS -  tala iagabes nakidajid kutnu sugab raneb
.nasutupek nalibmagnep malad  
 
2.5  ataD pesnoK gniniarT   nad gnitseT  
 atad utiay ,naigab aud idajnem igabid ataD gniniart  nad  gnitset  ataD .
gniniart   atad nakgnadeS .sisilana malad ledom kutnebmem kutnu nakanugid
gnitset   .kutnebret gnay ledom irad iskiderp natapetek ijugnem kutnu nakanugid
 atad halmuJ gniniart   nad gnitset  gnisam -  irad %02 nad %08 hilipid gnisam
.)7102 ,kkd afuZ( atad nahurulesek  
 
2.6 pesnoK  isalumiS edoteM  
tem utaus halai isalumiS o  nagned naabocrep nakanaskalem kutnu ed
 nakapurem isalumiS .)7891 ,naigaiS( atayn metsis utaus irad ledom nakanuggnem
 nakanugrepmem uata hotnocnem nagned nasutupek nalibmagnep ledom utaus
us irad aynranebes narabmag  surah apnat atayn napudihek metsis uta
.)2002 ,nasaH( aynhuggnuses gnay naadaek adap aynimalagnem  
 
2.7 aynmulebeS naitileneP naijaK  
naitilenep malaD  nakujur lanruj aparebeb libmagnem silunep ini   ianegnem
reiltuo  , deifissalcnu  nad atad  naledomep  hguor -  .iserger aynpakgneleS   nakijasid
 lebaT iulalem 7.2 . 
.2 lebaT 7   tiakreT naijaK aynmulebeS naitileneP  
oN   amaN
 nad itileneP
nuhaT  
 nad ledoM
 gnay ataD
nakanugid  
naijaK nad fitpirkseD  
1 9002 ,idulaP   sifarg edoteM
tolpxob nad  
 gnatnet naksalejnem ini naijak adaP
 isakifitnedignem arac anamiagab reiltuo  
 naadarebek huragnep tahilem nad
reiltuo . 
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2  ,.kkd idnefE
8102  
 ,isergeR  hguoR
stes  , hguoR -
 atad iserger
satilitref  
 gnatnet naksalejnem ini naijak adaP
ref ihuragnepmem gnay lebairav .satilit  
3  ,.kkd idnefE
7102  
hguoR -  iserger
 isaretil nad
 nagnauek
awsisaham  
 nautnenep naksalejnem ini naijak adaP
 adap nagnauek nauhategnep airetirk
 nakanuggnem awsisaham hguor - .iserger  
4  nad idnefE
8102 ,.sireD  
hguoR -  iserger
 neisap nad
loretselok  
 ledom naksalejid ini naijak adaP
 neisap kutnu nasutupek nalibmagnep
 nagned nanimod airetirk nad loretselok
 nakanuggnem hguor - iserger  
5  ,.kkd idnefE
a8102  
hguoR -  iserger
 asongaid nad
sidem atad  
 
 sidem asongaid sahabid ini naijak adaP
akanuggnem iskiderp nad  ledom n
hguor - .iserger  
6  ,.kkd idnefE
b8102  
hguoR -  iserger
 ,ulf neisap nad
 ,setebaid
 ,ayngnukic
reknak  
 ayngnitnep sahabid ini naijak adaP
 kutnu isanimile atad narep
 nalamarep isaruka naktakgninem
.neisap tikaynep  
 
7.2 lebaT nakrasadreB  , K  malad nakujur rebmus iagabes nakidajid 1 naija
 naadarebek isakifitnedignem uo t reil   sahabmem muleb ini 1 naijak adap numan
 huragnep ianegnem liated araces reiltuo   padahret R- erauqS  ,uti anerak helO .
 icnir hibel sahabid naka ini rihka sagut naitilenep malad  gnay kefe ianegnem
 irad naklubmitid reiltuo   itamagnem nagned susuhkret R- erauqS   paites irad
K adaP .naabocrep  gnatnet sahabmem 2 naija deifissalcnu   )isanimile atad( atad
 2 naijak aynhalasam numan  atad nakgnabmitrepmem kadit ini reiltuo   .ulud
 aratna akij aggniheS uo t reil   nad deifissalcnu  amas atad -  hibelret uajnitid amas
 iulaleM .sugab hibel gnay hakgnal nalupmisek taubid tapad akam ,uluhad
aynada nagned hakapa nakgnubaggnem nigni silunep ini naitilenep  nagnubaggnep  
reiltuo   nad ifissalcnu de   helorepmem tapad atad R- erauqS   aguj utigeB .kiab gnay
K naija  6 naijak iapmas 3  gnay  malad nakujur nakidajid   gnay edotem sahabmem
 nagnubaggnep irad kefe iuhategnem kutnu nakanugid uo t reil   nad deifissalcnu  
atad .  
  
III BAB  
NAITILENEP IGOLODOTEM  
ini III baB adaP  id naka  nakukalid gnay rudesorp liated anamiagab naksalej
naitilenep naujut iapacnem kutnu silunep  4.1( naigab adap  nakanuggnem nagned )
 ledom hguor - .iserger  aynpakgneleS  naka  habid sa  buS adap - 1.3 baB - .3 6  .  
3.1  pahaT ataD napaisreP  
aparebeb adA   napahat  nakukalem mulebes nakpaisrepid ulrep gnay  iju
 nagnubaggnep kefe reiltuo   nad deifissalcnu  atad :itrepes ,  
a. atad sineJ         :     iulalem naktikgnabid gnay ataD erawtfos      .batiniM  
b. atad halmuJ        :    id gnay ataD nakanug  36 kaynabes  .atad  
c. upmugneP   ataD nal  :  kinket nagned nakukalid atad nalupmugnep edoteM  
.isalumis  
d.        naabocrep halmuJ :    id gnay ataD nakisalumis   kaynabes  05 naabocrep . 
e. lebairav halmuJ          :  sabeb lebairav agit nakanuggnem ini naitileneP
( elbairav tnednepedni ( takiret lebairav utas nad ) elbairav tnedneped .)  
3.2  pahaT  isalumiS rudesorP  
hakgnal nupadA -  isalumis rudesorp pahat adap nakukalid gnay hakgnal
 iserger :tukireb iagabes halada ini  
1. erger ledom nakutneneM J irad kujurid iserger ledoM .is  imonokE lanru  nad
 sinsiB ismusa ihunemem hadus ledom( isakifirevid halet gnay -  kisalk ismusa
.)reinil iserger adap  
321 761,0382,0952,0451,51
 
ˆ XXXY +++=                  )1.3(  
2.  naktikgnabmeM ialin  rorre N~  .)1,0( rorrE   isubirtsidret naktikgnabid gnay
hakgnal nupadA .lamron araces -  naktikgnabmem hakgnal  rorre  nagned
 nakanuggnem erawtfos   claC kilk arac nagned utiay batiniM >  atad modnaR <
lamroN >  halmuj silut ”etareneg ot atad fo swor fo rebmuN“ golaid katok adap
 ini naitilenep malad( nakkusamid naka gnay rorre  36 kaynabes naktikgnabid  )
 nakkusam ”)s( nmuloc ni erots“ molok adap nad rorre . 
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 1.3 rabmaG rorrE  D gnay naktikgnabi  
3.  naka gnay sabeb lebairaV .takiret lebairav nad sabeb lebairav nakutneT
 lebairav 3 kaynabes naktikgnabid ( )321 ,, XXX  d laC kilK arac nagne  c >
 atad modnaR <  lamroN >  golaid katok adap  ot atad fo swor fo rebmuN“
i naitilenep malad( nakkusamid naka gnay atad halmuj silut ”etareneg  atad in
36 kaynabes naktikgnabid  nakkusam ”)s( nmuloc ni erots“ katok adap nad )
.lebairav  
4.  naamasrep nakutnet ayntujnales pahaT ( )Y  arac nagned  claC kilk <
 rotaluclaC <   nakkusam ”lebairav ni erots“ molok adap >Y   taub naidumek
 gnay ledom ini naitilenep malaD .nakutnetid halet gnay iserger naamasrep
:tukireb iagabes halada nakanugid  
321 761,0382,0952,0451,51
 
ˆ XXXY +++=                2.3( ) 
5.  tats kilk arac nagned ,adnagreb iserger iju nakukal ayntujnales pahaT >
noisserger  >  noisserger  >   sledom noisserger tif >   adap  golaid katok
 lebairav nakkusam Y  sesnopser“ katok ek  lebairav aumes nakkusam nad ” X  
.”rotciderp suonitnoc“ katok ek  
6. .kO kilk naidumeK  
7. ( isanimreted neisifeok itama naidumeK R- erauqS  / R jdA - erauqS   lebairav nad
.nakifingis gnay  
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 atad nupadA  isalumis kgneles nakanugid gnay  2.3 rabmaG adap nakijasid aynpa
:tukireb  
 
2.3 rabmaG   kutnu rudesorP ataD detareneG  
3.3 ledoM nakutnebmeP  hguoR - isergeR  
ataD  pahat irad helorepid halet gnay  isalumis  id ayntujnales  nakukal
naledomep  em nagned  nakanuggn hguor - hakgnaL .iserger -  nakukalid gnay hakgnal
: tukireb iagabes halada  
a. iju nakukaleM  m iserger iskuder mulebes atad nakanuggne   gnay itrepes
buS adap naksalejid - .iserger ledom kutnebret aggnih 1.1.2 baB  
b.  nakutnebmeP s noisiced  metsy  tubirta nad isidnok tubirta nakisireb gnay
ini pahaT .nasutupek   nakukalid aguj  kutnu  airetirk nakutnebmep
gnay itrepes ,lebairav nalamronek nakrasadreb  halet  nakijasid  adap   lebaT
.2 .2.2 nad 1  
c.  nakrasadreb atad nakkopmolegneM tubirta   isidnok tubirta nad  .nasutupek  
 tubirta adebreb gnay atad ratna nagnidnabrep nakukalid ini pahat adaP
.nasutupek tubirta nad isidnok  
d. atad iskuderem uata isanimilegneM . 
e. nakukaleM  iju  iserger   atad nakanuggnem haletes  iskuderid . 
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 4.3   nagnubaggneP reiltuO   nad deifissalcnU  ataD  
 nakapurem gnay atad isakifitnediid haleteS reiltuo   nakukalem nagned  iju
 nad iserger deifissalcnu   atad nakanuggnem   iju stes hguor   nagned  nakitahrepmem
 ialin R- erauqS  gnisam irad - nakukalid gnay naabocrep gnisam  ,  hakgnal akam
 atad aratna nakgnubaggnem utiay ayntujnales reiltuo   nad deifissalcnu   aggnihes
 sugab kadit gnay atad naidumeK .sugab kadit gnay atad helorepid  naka tubesret
lawa atad isanimilegnem kutnu nakanugid  iserger iju nakukalid ulal   nagned
nakitahrepmem   ialin R- erauqS  .naabocrep paites kutnu  
5.3    ijU tseT T selpmaS deriaP  
 kutnu nakukalid ini naijugneP  nagnubaggnep kefe tahilem reiluo   nad
deifissalcnu   .atad hakgnal nupadA - :tukireb iagabes aynnaijugnep hakgnal  
a.  ,aynfitanretla nad lon sisetopih nusuyneM ( )10 nad HH  
b. atayn farat uata isnakifingis farat nakutneneM  ( ).α  nakifingis farat nawaL  is
 naayacrepek farat halada ( ) ( ).11 p−=− α  
 isnakifingis takgnit nagned isis aud iju nakanuggnem naijugneP .%5=α  
c.  nakutneneM gnutiht  
 lebat iraD tset selpmas deriap  ialin iuhatekid tapad  gnutiht . 
d.  nakutneneM lebatt  
isubirtsid lebaT  t  adap irac id  %5.22:%5 ==α  tajared nagned )isis 2 iju(
nasabebek  1−= nfd  . lisah )520.0 = isnakifingis( isis 2 naijugnep nagneD  
lebatt  
isubirtsid lebat tahilem nagned helorepid  t . 
e. naijugneP airetirK  
0H  akij kalotid  lebatgnutih tt −<−  
:satilibaborp nakrasadreB  
 0H  akij kalotid   P eulav  50.0 <  
f.  nakgnidnabmeM gnutiht   nagned lebatt  satilibaborp nad  
g. nalupmiseK  
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3.6  pahaT ledoM isaulavE  
hakgnaL - ep hakgnal  napaisr  atad iapmas   tapad sataid ledom nakutnebmep
 malad nakrabmagid  trahcwolf :tukireb iagabes  
 
 
 
 
 
 
 
 
 
 
kadiT  
 
 
                                  
 
                                                                                                                                             
                                                                               aY  
 
 
 
 
 
 
.3 rabmaG 3 trahcwolF   ledoM isatnemelpmI hguoR - isergeR  
ialuM  
 isakifitnedigneM reiltuO   nagned
isergeR ledoM   ataD nakanuggneM
mulebeS  iskudeR  
K nakutnebmeP D irogeta ata  
deifissalcnU  ataD  
ataD iskudeR  
  nagnubaggneP eiltuO  nad r
deifissalcnU  ataD  
iaseleS  
 ijU tseT T selpmaS deriaP  
ataD tupnI  isalumiS  
 
  
V BAB  
PUTUNEP  
5.1 nalupmiseK  
 ,ini naitilenep adaP  nagnubaggnep  aratna reiltuo   nad deifissalcnu   atad
 naledomep adap hguor -  asib gnay taafnam nad lisah aparebeb tapadret iserger
:aynaratnaid libmaid   
a.  isalumis ataD  iulalem naktikgnabid gnay erawtfos  batinim  0.71   utiay
 tahilem kutnU .naniksimek takgnit iserger ledom nakanuggnem nagned
 nagnubaggnep huragnep reiltuo   nad nu deifissalc   aparebeb nakukalid akam
 aynada isketednem kutnu utiay napahat reiltuo   lisah nakanuggnem nagned
 nagned isketedid tapad nupuata adnagreb reinil iserger iju
tolprettacs / tolpxob  atar helorepid –  atar R- erauqS   irad hurules   naabocrep
 nad %43.36 rasebes  iagabes isakidniret gnay atad nakgnalihid haletes
reiltuo atar , -  atar R- erauqS   .%82.46 idajnem  haletes ,ayntujnaleS
( isanimile atad nakgnalihid deifissalcnu  atar )atad -  atar R- erauqS   habureb
 nagnubaggnep lisah irad naD .%43.96 idajnem reiltuo   nad  deifissalcnu
atar atad -  atar R- erauqS  rasebes nakianek imalagnem helorepid gnay  
 nagnubaggnep huragnep tahilem kutnu ,uti nialeS .%87.17 reiltuo   nad
deifissalcnu   iju nakanugid tapad atad tset t selpmas deriap  lisah iraD .
 awhab nalupmisek helorepid naijugnep  nagnubaggnep huragnep tapadret
reiltuo   nad deifissalcnu   padahret atad R- erauqS  gnisam - .naabocrep gnisam  
 
b.  atad adap sisetopih haleteS .naniksimek takgnit laer atad isatnemelpmI
 napahat nagned laer atad malad ek nakparetid naka akam ,lisahreb isalumis
 helorepid aggniheS .isalumis atad itrepes amas gnay R- erauqS   haletes
reiltuo  aletes ,%14.84 rasebes nakgnalihid  h deifissalcnu   nakgnalihid atad
 aratna nagnubaggnep nad %07.48 rasebes  reiltuo  nad deifissalcnu   atad
.%96.78 rasebes  
 
c.  ,naniksimek takgnit laer atad nad isalumis atad lisah nakrasadreB
 nagned ajrekeb tapad isalumis atad adap sisetopih awhab nakkujnunem
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b .laer atad adap kia   itrareb ini laH R- erauqS   akij takgninem nikames naka
 nagnubaggnep nakukalid reiltuo   nad deifissalcnu  .atad  
5.2 naraS  
tilenep malaD  sahabid halet ini nai ianegnem   nad isalumis atad
 tahilem nagned laer atad ek aynisatnemelpmi R- erauqS  gnisam irad -  gnisam
 aratna nagnubaggnep awhab nakutnenem nad naabocrep reiltuo   nad  deifissalcnu
.laer atad nupuam isalumis atad malad kiab hibel   acabmep aggniheS  tapad
 nakanuggnem  atad nagnubaggnep rudesorp reiltuo   nad deifissalcnu   malad
.kiab gnaruk helorepid gnay lisah taubmem gnay atad nakgnalihgnem   
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A NARIPMAL  
naniksimeK takgniT isalumiS ataD  
 .oN
nednopseR  
rorrE  
isalfnI  
( )1X  
RMU  
( )2X  
naruggnagneP  
( )3X  
naniksimeK  
( )Y  
R- 10  -1. 561  .3 638  .6 902  .41 201  .91 590  
R- 20  .2 532  .01 959  .62 323  .71 303  .03 665  
R- 30  - .0 674  .6 702  .11 577  .4 627  .02 704  
R- 40  - .2 937  .41 650  .41 637  .8 473  .12 426  
R- 50  - .0 948  .3 025  .32 116  .1 605  .22 051  
R- 60  .7 209  .71 853  .21 091  .11 550  .23 848  
R- 70  - .1 545  .1 666  .23 894  .4 469  .42 760  
R- 80  - 284.1  - 722.7  .21 064  .11 597  .71 692  
R- 90  - .6 650  .9 089  - .31 401  .11 395  9.9 11  
R- 01  - .2 631  .9 995  .62 072  .41 687  .52 704  
R- 11  .1 044  .3 366  .0 703  .81 186  .02 057  
R- 21  .1 992  .31 640  .31 339  .9 507  .52 693  
R- 31  .1 778  .1 077  .81 931  .71 993  .52 825  
R- 41  - .4 709  - .1 011  .71 674  .6 108  .61 140  
R- 51  .3 675  - .1 839  .51 814  .71 843  .52 884  
R- 61  .1 098  .92 774  .21 884  .81 744  .13 392  
R- 71  - .0 515  .2 500  .42 640  .01 203  .32 486  
R- 81  - .1 946  .41 627  .41 304  .31 172  .32 216  
R- 91  .5 920  .61 471  .02 405  .61 204  .23 419  
R- 02  .4 200  - .0 178  .01 868  .7 943  .32 432  
R- 12  .4 695  .6 151  .21 215  .5 921  .52 147  
R- 22  .0 547  .31 384  .1 225  .4 608  .02 526  
R- 32  - .1 303  .3 814  .31 763  .51 065  .12 811  
R- 42  - .3 158  .22 055  .71 553  .01 062  .32 867  
R- 52  - .0 191  .7 455  .3 007  .01 701  .91 556  
R- 62  .5 277  .7 170  .1 223  .21 520  .52 931  
 A-2 
 
R- 72  - .1 063  .7 745  .31 643  .11 449  .12 025  
R- 82  - .3 870  .21 425  .9 008  .21 982  .02 641  
R- 92  - .4 102  .9 961  .81 189  - .0 462  .81 556  
R- 03  .3 975  .6 310  .4 449  .31 658  .42 300  
R- 13  - .0 868  .5 967  .42 813  .1 217  .22 849  
R- 23  - .2 402  .7 325  .4 243  .7 951  .71 323  
R- 33  .2 366  .21 481  .8 076  .7 451  .42 126  
R- 43  - .0 201  - .6 899  .41 840  .51 474  .91 997  
R- 53  - .2 493  .51 413  .12 101  .7 254  .32 249  
R- 63  .0 108  .8 945  .9 403  - .0 821  .02 087  
R- 73  - .01 981  .9 922  .51 530  .1 211  .11 697  
R- 83  .1 474  .1 295  .7 488  .41 930  .12 716  
R- 93  .6 498  .9 349  - .21 266  .6 559  .22 102  
R- 04  .1 979  .6 274  .7 388  .11 649  .32 530  
R- 14  .6 404  - .0 133  .21 320  .51 865  .72 474  
R- 24  .0 281  .71 778  .41 235  .1 713  .42 992  
R- 34  - .4 976  .0 056  .71 673  .5 033  .61 154  
R- 44  .2 101  .2 575  .91 082  .11 354  .52 192  
R- 54  .0 820  .8 750  .2 551  .4 697  .81 976  
R- 64  .7 961  .41 035  .41 882  .31 860  .23 213  
R- 74  - .1 052  .4 931  .01 996  .61 306  .02 677  
R- 84  - .0 032  .0 648  .5 861  .9 671  .81 831  
R- 94  - .0 612  .52 362  .31 107  .7 015  .62 316  
R- 05  .1 426  .41 313  .01 973  .41 327  .52 188  
R- 15  - .4 117  .3 927  .31 343  .8 049  .61 776  
R- 25  - .1 282  .5 798  .12 154  .11 878  .32 454  
R- 35  .6 221  .6 013  .4 576  .4 792  .42 159  
R- 45  .2 705  .51 654  .11 592  .5 601  .52 317  
R- 55  .0 498  .7 931  .4 914  .02 365  .22 185  
R- 65  .2 416  .6 607  .92 536  .81 434  .03 079  
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R- 75  - .6 065  .11 107  .01 937  .11 650  .61 015  
R- 85  - .2 521  .71 963  .01 612  .6 540  .12 824  
R- 95  .1 283  .01 636  .42 925  .2 776  .62 086  
R- 06  - .3 531  .2 441  .11 059  .11 585  .71 198  
R- 16  - .3 997  .1 299  .01 885  .51 599  .71 835  
R- 26  .1 213  .61 258  .8 251  .21 923  .52 691  
R- 36  .2 357  .1 268  .4 729  .71 088  .22 077  
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B NARIPMAL  
naniksimeK takgniT isalumiS ataD iskudeR lisaH  
 
 
naniksimeK takgniT isalumiS ataD isanimilE lisaH  
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R- erauqS   irad reiltuO  , deifissalcnU   nagnubaggneP atres ataD reiltuO   nad
deifissalcnU  ataD  
 .oN
naabocreP  
reiltuO  ) O (   deifissalcnU ) U ( ataD  ) U + O (  
P- 10  %97.74  %78.18  %56.77  
P- 20  %56.26  %64.06  %64.06  
P- 30  %99.66  %66.57  %66.57  
P- 40  %78.06  %23.47  %91.36  
P- 50  %53.86  %26.45  %93.17  
P- 60  %37.56  %31.49  %31.49  
P- 70  %99.75  %21.64  %73.19  
P- 80  %95.47  %23.15  %23.15  
P- 90  %88.67  %09.18  %19.88  
P- 01  .87 83 % .39 73 % .39 73 % 
P- 11  .16 69 % .95 15 % .06 28 % 
P- 21  .06 59 % .37 45 % .78 74 % 
P- 31  .77 11 % .15 08 % .76 46 % 
P- 41  .96 97 % .68 78 % .06 62 % 
P- 51  .15 06 % .09 07 % .39 94 % 
P- 61  .15 44 % .58 42 % .15 24 % 
P- 71  .07 88 % .88 08 % .26 24 % 
P- 81  .27 30 % .78 73 % .45 11 % 
P- 91  .07 41 % .35 87 % .95 65 % 
P- 02  .84 10 % .94 29 % .38 67 % 
P- 12  .06 30 % .66 30 % .58 23 % 
P- 22  .95 62 % .39 99 % .45 99 % 
P- 32  .06 81 % .94 32 % .08 48 % 
P- 42  .76 13 % .47 42 % .55 74 % 
P- 52  .27 81 % .39 63 % .46 70 % 
P- 62  .46 82 % .74 86 % .07 61 % 
P- 72  .76 70 % .57 60 % .68 26 % 
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P- 82  .66 91 % .37 15 % .08 38 % 
P- 92  .25 05 % .87 30 % .16 02 % 
P- 03  .94 75 % .64 45 % .28 74 % 
P- 13  .96 64 % .36 12 % .45 96 % 
P- 23  .25 83 % .94 03 % .46 95 % 
P- 33  .47 76 % .16 14 % .27 47 % 
P- 43  .16 48 % .58 13 % .26 58 % 
P- 53  .65 27 % .15 81 % .66 02 % 
P- 63  .45 96 % .16 51 % .45 42 % 
P- 73  .27 86 % .57 85 % .67 14 % 
P- 83  .25 00 % .17 15 % .47 85 % 
P- 93  .66 12 % .35 46 % .86 83 % 
P- 04  .96 13 % .08 80 % .88 92 % 
P- 14  .47 59 % .48 42 % .68 07 % 
P- 24  .86 05 % .48 17 % .95 87 % 
P- 34  .75 67 % .47 14 % .45 93 % 
P- 44  .57 17 % .16 83 % .26 29 % 
P- 54  .65 35 % .85 52 % .27 84 % 
P- 64  .77 38 % .86 99 % .47 35 % 
P- 74  .56 31 % .18 44 % .06 96 % 
P- 84  .95 98 % .35 22 % .48 88 % 
P- 94  .76 79 % .26 77 % .09 07 % 
P- 05  .76 52 % .64 13 % .88 08 % 
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C NARIPMAL  
 
  
PUDIH TAYAWIR RATFAD  
 
 nakrihalid siluneP  id 50 laggnat urabnakeP atoK  8991 ieM  ,
 kana iagabes audek   irad tapme   kapaB nagnasap araduasreb
itayabruN ubI nad irhaB lusmayS  . eP  silun  nakiaseleynem
F nakididneP  id rasaD halokeS lamro DS  iregeN   130
napmaT  nuhat  0102  . 3102 nuhat adaP   silunep
 id amatreP takgniT natujnaL nakididneP nakiaseleynem
 PMS iregeN  02  urabnakeP   nakididneP nakiaseleynem nad
tegneP umlI nasuruj nagned satA hagneneM  )API( malA nauha  21 iregeN AMS id
6102 nuhat adap  id  .urabnakeP atoK  
T 6102 nuha   id iggniT naurugreP ek nakididneP naktujnalem silunep
 sniaS satlukaF id sulul nad uaiR misaK firayS natluS iregeN malsI satisrevinU
nkeT nad akitametaM nasuruJ nagned igolo daP .  nalub a 9102 iraurbeF  silunep ,
skalem  id ketkarP ajreK nakana  saniD iskurtsnoK nahaB muirotarobaL .TPU
uaiR isnivorP gnauR naataneP nad mumU naajrekeP ,  luduj nagned “  huragneP
 naggnaleP nasaupeK padahreT nawayraK ajreniK nad nanayaleP satilauK
irotarobaL TPU  reiniL isergeR ledoM nakanuggneM iskurtsnoK nahaB mu
adnagreB  ”  helo gnibmibid gnay  ubI cS.M ,itairsaB irS . y  adap nakranimesid gna
 laggnat 9102 iluJ 30 . B iluJ nalu - 9102 sutsugA   ajreK hailuK itukignem silunep
 netapubaK id )NKK( atayN rapmaK  , K  natamace gnunuG  D ,nalihaS  ase  gnunuG
ayluM  . laggnat adap anajras naiju sulul nakataynid siluneP    rebmeseD  9102  
 rihkA saguT luduj nagned “  nagnubaggneP kefE reiltuO   nad deifissalcnU   ataD
 naledomeP adaP hguoR -  sabeB lebairaV agiT :susaK idutS( isergeR
kiremuN  ”  nesod nagned  gnibmibmep kapaB  idnefE nawsiR .rD cS.M , . 
 
